Age-related decline in cell-mediated immunity in the C58 leukemic mouse strain.
The leukemia-prone C58 strain of mouse was examined for age-related changes in cellular immune function. Proliferative responses of lymphocytes to autologous and allogeneic stimulator cells [autologous mixed lymphocyte response (AMLR) and mixed lymphocyte response (MLR), respectively] and to mitogens were tested both prior to and around the usual age of disease onset which occurs at 7-8 months. Leukemia in these animals was defined by elevated peripheral blood and splenic white blood cell counts. The AMLR declined greater than 30% by 6-7 months of age and was virtually absent by 8 months of age even in animals that were not overtly leukemic. The MLR declined precipitously (greater than 95%) at 9 months of age. Both declines occurred at a younger age in C58 mice than in nonleukemic strains. Mixing experiments with cells from young and old animals indicate a defect in the Ly 1+23-, L3T4+ responding T cells. No evidence indicating a role for suppressor cell activity in this decline of cell-mediated immunity could be found. Deficiencies in cytokine (IL-2 and IL-1) production were not observed except in the oldest mice tested. Around the usual time of disease onset, splenic natural killer (NK) cell activity declines sharply even in nonleukemic mice. Cell-mixing experiments showed no evidence of suppressor cell activity by spleen cells from older mice, leukemic or nonleukemic, on the NK cell activity of young adult animals. Interferon alpha, beta treatment enhanced the NK activity of cells from old mice but did not restore the level of activity seen in young mice. Evidence has therefore been found for a premature decline in cellular immune function in two responses with proposed immunoregulatory roles, the AMLR and NK cell activity. It is possible that their decline could play a predisposing role in the onset of this retroviral leukemia or that these cell populations may be the target of the retrovirus.